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Chlamydia trachomatis infection is considered to be one of the most common sexually transmitted diseases. 
It is currently unclear whether chlamydial infection causes pathological conditions of the male accessory 
glands has consequences for male infertility. To determine the frequency of C. trachomatis infection among 
infertile men with leukocytospermia using different diagnostic techniques such as the detection of secretory 
IgA antibodies (Abs) in seminal plasma by enzyme-linked immunosorbent assay (ELISA), plasmid DNA by 
polymerase chain reaction (PCR) and direct detection of elementary body by flowcytometric analysis in 
seminal fluid. To assess the relationship between C. trachomatis infection and semen quality hence male 
infertility. Seventy five infertile male patients with leukocytospermia and 25 apparently healthy age matched 
fertile men were included as controls. Routine semen analysis and LeucoScreen test were done for each 
patient and control. Detection of C. trachomatis secretory IgA in seminal plasma by ELISA and detection of 
plasmid DNA by PCR and elementary body by flowcytometric analysis in semen samples were performed. 
Primary and secondary infertility were detected in 55 (73.3%) and 20 (26.7%) of patients, respectively. Sperm 
concentration and sperm motility (A+B) were statistically significant lower in patients with leucocytospermia 
than control group (P<0.0001). Sperm concentration in patients with pus cells more than 3 x 10

6
/ml was 

statistically significant lower than those with pus cells less than 2x10
6
 /ml. ELISA-detected IgA Abs against 

C. trachomatis in patients seminal plasma were positive in 20 (26.7%) and equivocal in 5 (6.6%) patients. 
Flowcytometric analysis of semen sample for C. trachomatis was positive in 35 (46.6%) patients and C. 
trachomatis plasmid DNA detection by PCR was positive in 23 (30.7%) patients. In conclusions, Detection of 
C. trachomatis antibodies of IgA type by ELISA in seminal plasma appears to be as specific as PCR in 
diagnosis of C. trachomatis in seminal fluid. High detection rate of C. trachomatis by flowcytometry was 
observed. Concerning the effect of C. trachomatis on routine semen characteristics, no significant obvious 
changes could be detected. Further studies for the assessment of sperm viability and DNA integrity are 
recommended. 

. trachomatis, an obligate intracellular 
parasite, has a biphasic life cycle 
characterized by an elementary body 

(EB) with infective capacity and a reticular 
body that is able to replicate within eukaryotic 
cells (Stamm, 1999). In men, chlamydial 
infection is associated with epididymitis 
and/or prostatitis that can lead to stenosis of 
the duct system, orchitis or an impairment of 
male sexual accessory gland function (Satta et 
al., 2006). There are a considerable number of 
scientific reports regarding the relationship 
between C. trachomatis infection of the upper 
genital tract and semen quality and infertility. 

Some authors showed that infection was 
associated with poor semen quality 
(Hosseinzadeh et al., 2000) while others have 
claimed that it was not (Motrich et al., 2006).  
C. trachomatis may cause male infertility 

by acting directly on sperm (Hosseinzadeh et 
al., 2001). Indeed, Krause and Boring, (2003) 
found that the sperm viability and motility 
were markedly impaired after 60 minute 
incubation with C. trachomatis lipopoly-
sccharide. Chlamydia organisms may adhere 
and penetrate human spermatozoa, or may 
ascend to the epididymis via the seminal 
pathway and contribute significantly to 

C 
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disturbed male reproductive function. The 
possible patho-mechanism(s) of the 
development of infertility is considered as a 
direct effect on sperm function, deterioration 
of spermatogenesis, and enhancing 
autoimmune processes induced by 
inflammation and dysfunction of accessory 
sex glands (Golshani 

et al., 2007). 
Controversial reports on the incidence and 

the role of C. trachomatis in male infertility 
were attributed to the inadequate diagnostic 
methods and test specimens which have been 
used to identify men with chlamydial 
infection. A number of studies based their 
diagnosis on an attempt to culture C. 
trachomatis from ejaculates or urethral swabs. 
However, seminal plasma is known to be 
inhibitory to the effective culture of C. 
trachomatis (Cengiz et al., 1997). Other 
studies have attempted to overcome these 
problems by using serological methods, 
however, the detection of serum antibodies to 
C. trachomatis in asymptomatic men is not 
particularly helpful. In addition, because the 
immune response differs between individuals, 
it is not always clear whether a single elevated 
antibody titer represents an active, current or a 
previous infection to which a strong immune 
response was generated (Paavonen and 
Eggert-Kruse. 1999 and Motrich et al., 2006). 
Furthermore, antibody detection may not 
always be specific for C. trachomatis as it 
may in some instances detect cross-reactive 
antibodies to Chlamydia pneumonaie, an 
organism not found in the genital tract (Moss 
et al., 1993 and Hosseizadeh et al., 2004). 

This study aimed to determine the 
frequency of C. trachomatis infection among 
infertile men with leukocytospermia using 
different diagnostic techniques: detection of 
secretory IgA in seminal plasma by ELISA, 
plasmid DNA by PCR and direct detection of 
C. trachomatis by flowcytometry in seminal 
fluid. In addition, we would also like to assess 
the relationship between C. trachomatis 

infection and semen quality, hence male 
infertility.  

Patients and Methods 

This study is a case control hospital-based study; 
seventy five male infertile patients with 
leukocytospermia attending the out-patient infertility 
clinic in the department of Dermatology, Venereology 
and Andrology, Assiut University Hospital were 
included in this study during June 2007 to May 2008. 
Their mean age was 30.8±5.93 years (range: 24 to 49 
years). In addition, 25 apparently healthy age matched 
fertile men were included as controls. An informed 
consent was obtained from all patients and controls 
enrolled in the study. The Ethical Committee of Assiut 
University Faculty of Medicine approved this study. 
Patients had not taken any antibiotic since one week 
before collecting the semen sample. Exclusion criteria 
for enrollment were: patients with azoospermia, 
varicocele and who received drugs affecting 
spermatogenesis for at least the last three months prior 
to study or patients under exposure to occupational 
agents that are known to affect spermatogenesis.  

Specimens 

Semen samples were obtained by masturbation in a 
private room near the laboratory after an abstinence 
period of 3 to 5 days. Each ejaculate was collected into 
a sterile wide-mouthed glass container. The semen 
sample was analyzed macroscopically and 
microscopically for volume, viscosity, pH, sperm 
concentration, percentage of progressively motile 
sperm, sperms morphology, and number of round cells 
according to WHO (1999). Hundred µl of fresh semen 
sample were used for the detection of C. trachomatis 
by flowcytometry. The remaining semen was 
centrifuged at 3,000 rpm; seminal plasma and seminal 
pellet were separated and stored at -20°C for further 
analysis. 

LeucoScreen 

The test was performed on fresh semen sample using a 
commercially available kit, LeucoScreen according to 
manufacturer instructions (FertiPro N.V, Belgium). 
Granules in the neutrophilic polymorphous leucocytes 
(pus cells) contain peroxidase, which together with the 
hydrogen peroxide reagent form water and free oxygen 
ions, these oxygen ions oxidize the benzidine reagent 
which turns brown, thus staining the cells brown. A red 
contrast fluid (cyanosine in methanol) is also included 
with benzidine reagent to help differentiate peroxidase 
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positive round cells (pus cells) from peroxidase 
negative round cells. 

Flowcytometric Analysis (Álvarez-Barrientos, 
2000) 

Flowcytometric analysis for the detection of C. 
trachomatis elementary bodies was performed by 
fluorescein isothiocyanate (FITC) conjugated goat anti-
Chlamydia trachomatis polyclonal antibodies (kit Lot 
Number (ab20723), Abcam Inc., USA). Hundred µl of 
fresh diluted semen sample with phosphate buffered 
saline (PBS) were incubated with100 ul of lysing 
reagent for 15 min. Intracellular immunostaining with 1 
µl FITC conjugated goat anti-Chlamydia trachomatis 
polyclonal antibodies was done. Flowcytomertic 
analysis was performed after acquisition of 8,000 cells 
(sperm) using a flowcytometry (model PAS DAKO-

Cytomation). Negative control was performed for each 
semen sample. 

Polymerase Chain Reaction (PCR) 

DNA isolation was performed by QIA amp DNA mini 
kit. C. trachomatis plasmid DNA detection was 
performed by PCR using the primer sequence as follow 
(5`-TCC GGA GCG AGT TGA GAA GA-3`) and 5`-
AAT CAA TGC CCG GGA TTG GT-3`). For 
amplification we used puReTaq Ready-To-Go PCR 
Beads (GE Health care kit; lot number 27-9557-01). 
The PCR mixture was as follow (1µl of each primer, 5 
ul of DNA,18 µl of sterile high quality water and PCR 
Beads). The amplification profile was 1 min at 95° C, 1 
min at 64°C and 1 min at 72°C for 35cycles and 5 min 
at 72°C for one cycle. 570 bp. products were detected 
by electrophoresis on 2% agarose gel after staining 
with ethidium bromide (Figure 1) (Schlott et al., 1998).  

 

 

 

 

Figure 1. Detection of C. trachomatis plasmid DNA by PCR.  

M: ladder 50 – 1000 bp; S1: positive control; S2: negative control; S3 to S5 and S7 to S9: patients with positive Chlamydia 
trachomatis S6 and S10 patient with negative C. trachomatis. 
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ELISA detection of secretory IgA Abs in seminal 
plasma 

Detection of C. trachomatis IgA Abs was performed 
using CHLA0070 kit (NovaTec Immunodiagnostica 
GmbH, Germany), an enzyme immunoassay for the 
qualitative determination of IgA-class antibodies 
against C. trachomatis in human serum or other body 
fluid. 

Statistical Analysis 

Data were analyzed and expressed as mean values ± 
standard deviations (SD) and percentages. SPSS 
version 12 program was used for data processing. 
Either the Student's t or Chi-Square test was used to 
compare means or frequencies. Mann-Whitney test was 
used to compare numerical non parametric data 
between two groups. Pearson correlation test was 
applied to measure shared variability between two 
continuous variables. ANOVA test was used in case of 
comparing more than two groups. P≤0.05 was 
considered signficant. 

Results 

Demographic, Clinical and Routine 
Semen Characteristics in Patients and 
Controls 

Seventy-five infertile men with 
leukocytospermia of which 55 (73.3%) 
presented with primary infertility and 20 
(26.7%) with secondary infertility were 
studied. Sperm concentration and sperm 
motility (A+B) showed a statistically 
significant (P<0.0001) decrease in patients 
when compared to the control group, while 
the number of round cells/HPF and pus cells 
/ml showed a statistically significant 
(P<0.0001) increase as compared to the 
control group (Table 1). 

Semen Characteristics in Patients Groups 
According to the Number of Pus Cells 

Sperm concentration in patients with pus cells 
more than 3x106/ml showed statistically 
significant decrease when compared to those 
with pus cells less than 2x106/ml. However, 
the motility A+B was lower among patients 
with pus cell more than 3x106/ml than those 
with pus cells 2-3x106/ml but did not reach 
statistically significant level (Table 2).  

The Reactivity of C. trachomatis in 
Patients and Controls using Different 
Methods of Diagnosis 

IgA Abs against C. trachomatis as detected by 
ELISA were identified in 26.7% (n=20/75) of 
the patients while 6.6% (n=5/75) of the 
patients had equivocal results. Patients with 
equivocal results were also considered 
positive in this study. In the control group, 
IgA Abs against C. trachomatis was detected 
in 8% (n=2/25) of the controls. 
Flowcytometric analysis of semen samples 
showed that 46.6% (n=35/75) patients and 
12% (n=3/25) controls were positive for C. 
trachomatis (Figure 2).The results of C. 
trachomatis plasmid DNA by PCR detected 
30.7% (23/75) of the patients as positive 
while 69.3% (n=52/75) were identified as 
negative. All controls (n=25) were negative 
for C. trachomatis plasmid DNA (Table 3). 
Notably, the number of round cells in patients 
with C. trachomatis DNA positive, seminal 
plasma positive IgA Abs and patients positive 
by flowcytometric was significantly higher 
(P<0.05) as compared to patients identified as 
negative for C. trachomatis by the three 
assays used in this study. No significant 
difference could be detected with respect to 
other semen parameters (Table 4). 
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Table 1. Demographic, Clinical and Routine Semen Characteristic of Studied Groups.  

Semen parameters 
Patients 
(n= 75) 

Control 
(n = 25) 

P value 

Age (years)    

Range 

Mean ± SD 

20 - 49 

30.8 ± 5.93 

22 -48 

33.08 ± 7.72 
NS 

Infertility Duration (years)    

Range 

Mean ± SD 

1 -12 

3.16 ± 2.52 
 -  - 

Type of infertility    

Primary infertility % 

Secondary infertility% 

55 (73.3%) 

20 (26.7%) 
 -  - 

Volume(ml)    

Range (1 – 5) (2 – 4)  

Mean ± SD  2.85 ± 1.67 2.54 ± 0.68 NS 

Sperm concentration (106/ml)     

Range 2 – 90 20 – 200  

Mean ± SD 31.76± 24.24 71.5± 28.51 < 0.0001 

Motility (A+B) (%) (1st hour)     

Range 0 – 45 5 – 50  

Mean ± SD 30.2 ± 14.73 45.2 ± 5.53 < 0.001 

Sperm Morphology    

Range 

Mean ± SD 

30- 75 

53.0± 12.35 

30-80 

48.75 ±15.71 
NS 

Round cells (/HPF)    

Range 

Mean ± SD 

12-45 

26.8 ±8.66 

0.0-5.0 

2.32 ±1.65 
<0.0001 

Pus cell (106/ml)    

Range 0.6 – 10 0.1 – 0.7  

Mean ± SD 2.25 ± 1.68 0.316 ± 0.14 < 0.0001 

Total Pus cell (106/ejaculate)     

Range 0.7 – 19.8 0.15 ± 1.75  

Mean ± SD 6.4 ± 5.89 0.82 ± 0.49 <0.0001 

NS= not significant. 
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Table 2. Semen Characteristics in Patient Groups According to the Number of Pus cells / ml 

Item 
Pus cells /ml (x106/ml) 

P value 
<2 x106/ml (n=20) 2-3 x106/ml (n=38) > 3 x106/ml (n=17) 

Volume (ml) 2.33 ± 1.57 3.04 ± 1.62 3.05 ± 1.84 NS 

Concentration (106 / ml) 45.75 ± 36.41b 32.815 ± 28.2 23.52 ± 17.65 < 0.05b 

% Motility (A+B)  32.75 ± 14.9 30.39 ± 14.62 26.74 ± 14.99 NS 

Abnormal forms morphology 57.5 ± 12.81 46.66 ± 16.32 53.12 ± 10.14 NS 

Round cells/HPF 29.25 ±5.55 25.78 ±9.74 26.17 ±9.00 NS 

Total pus cells/ejaculate 1.91 ±0.98 5.72 ±3.41 13.29 ±7.39 <0.0001 

b: patients with pus cells more than 3x106/ml vs. patients with pus cells less than 2x106/ml. NS= not significant. 

Table 3. The percentage of reactivity of C. trachomatis in patient and control groups using different methods 

Test 
Patients  

n (%) 

Control  

n (%) 
P value 

ELISA    

Negative 50 (66.7%) 23 (92.0)  

Positive 20 (26.7%) 2 (8.0%) < 0.05 

Equivocal 5 (6.6%)   

Flowcytometry (FC)    

Negative 40 (53.4%) 22 (88%)  

Positive 35 (46.6%) 3 (12%) < 0.05 

PCR    

Negative 52 (69.3%) 25 (100%)  

Positive 23 (30.7%) - <0.0001 

Table 4. Clinical and semen characteristic results in patients with positive and negative C. trachomatis comparing 
different methods of diagnosis 

Item PCR  FC ELISA 

 Positive 

(n=23) 

Negative 
(n=52) 

Positive 
(n=35) 

Negative 
(n=40) 

*Positive 
(n=25)  

Negative 
(n=50) 

Age (years) 31.04±6.64 29.25±5.60 30.11±5.86 30.05±6.06 30.92±6.38 29.66±5.7 

Infertility period (years) 3.30±2.58 3.09±1.51 3.06±2.28 3.24±2.74 3.20±2.50 3.13±2.55 

Volume (ml) 2.49±1.66 3.01±1.67 2.99±1.81 2.73±1.55 2.61±1.74 2.97±1.64 

Concentration (106/ml) 25.22±19.12 30.11±23.93 27.76±16.98 30.43±23.63 28.25±17.22 30.42±23.11 

Motility(A+B)% 30.86±13.78 29.90±15.25 32.71±12.91 28.00±16.00 32.00±13.84 29.30±15.21 

Abnormal forms morphology 50.0±13.75 57.0±10.95 52.0±11.73 51.0±9.75 49.0±14.35 57.0±9.85 

Round cells/HPF 29.52±8.11 25.59±8.70a 29.02±8.01 24.85±8.84b 30.20±8.30 25.10±8.41c 

Pus/ml (106/ml) 2.23±1.58 2.26±1.73 1.99±1.46 2.48±1.83 2.29±1.57 2.23±1.74 

Pus/(106/ejaculate) 6.07±2.84 6.57±2.73 5.97±2.58 6.81±2.41 6.31±3.16 6.47±2.82 

* C. trachomatis IgA ab positive patients + C. trachomatis IgA ab equivocal patients, 

a C. trachomatis positive DNA vs. C. trachomatis negative DNA, b: C. trachomatis positive FC vs. C. trachomatis negative FC and c: C. 
trachomatis positive ELISA vs. C. trachomatis negative ELISA, a,b&c = P <0.05 
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Figure 2. Result of intracellular immunostaining of C.trachomatis in semen samples by flowcytometry. (A & B) dot-
plots and monparametric histogram of negative semen sample. (C & D) dot-plots and histogram of positive semen 
sample.  

 

Discussion 

Male urogenital tract infections are discussed 
as one of the significant etiological factors for 
male infertility, worldwide. Infectious 
processes may lead to deterioration of 
spermatogenesis, impairment of sperm 
function or obstruction of the seminal tract 

(Golshani et al., 2007; Pellati et al., 2008).  

In the present work, data obtained showed 
significant reduction in sperm concentration 
in leukocytospermic patients particularly in 

those with WBCs more than 3x106/ml. 
Results obtained in this study corroborate 
previous findings of (Wolff et al., 1991 and 
Arata de Bellabarba et al., 2000). Such a 
reduction in sperm concentration in 
association with increased WBCs 
concentration was attributed to inflammation-
induced disturbance affecting sperm 
maturation and storage within epididymis or 
transport in the vas deferens and/or prostate 
during ejaculation rather than affecting sperm 
production in the testis  
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In this study, the significant reduction 
observed in the forward motility in 
leukocytospermic patients group when 
compared to control group corroborate 
previous findings (Gopalkrishnan 

et al., 1994; 
Onemu, 2001), although Kaleli et al. (2000) 
reported that there is no significant difference 
in sperm motility at different levels of 
leukocytospermia. Aziz et al., (2004) 
explained that the reduction in forward 
motility was due to production of certain 
factors by polymorphonuclear leucocytes, 
these factors are toxic to sperm. Moreover, 
release of soluble leucocytes products as IFN-
γ and TNF- α may affect fertility by impairing 
sperm motility and leucocytes mediated 
oxidative stress (Saleh 

et al., 2002).  
In the present study, almost 30% of our 

studied-cases had ELISA-detectable IgA Abs 
against C. trachomatis in seminal plasma. Our 
data fall within previously reported 
percentages of chlamydia-IgA positive 
seminal plasmas, ranging from 7% to 51%. 
This difference was attributed to different 
study populations, different test systems or 
different sample preparations (Ludwig, M 

et 

al., 1996; Ochsendorfa et al., 1999). 
Moreover, Ochsendorfa et al. (1999). reported 
that Chlamydia IgA Abs are produced locally 
and have a short half-life and these antibodies 
may serve as an indirect marker for the 
presence of Chlamydia pathogens In addition, 
elevated titres of C. trachomatis specific 
secretory IgA Abs were also reported in acute 
genital infections. 

On the other hand, Bollmann et al. (2001) 
reported that ELISA is not suitable for 
determination of Chlamydia infection of the 
male genital tract, they also mentioned that 
the detection of Chlamydia antibodies (IgA) 
in the seminal plasma rarely corresponds to 
markers of inflammation, the biochemical 
markers of male accessory gland function or a 
relevant clinical finding. However, they 
concluded that the use of immunoComb for 

detection of IgA Abs in seminal plasma 
increases sensitivity up to 22% compared to 
19% with ELISA. Moreover, Weidner et al., 
(2002) found that the use of modern C. 
trachomatis ELISA using a synthetic peptide 
from the immuno-dominant region of the 
major outer membrane protein may be able to 
strongly discriminate C. trachomatis -specific 
antibodies.  

In the present work, equivocal results for 
Chlamydia antibodies (IgA) were obtained, 
however, it is in agreement with Wolff et al. 
(1991) who tested different dilutions of 
seminal plasma to detect what would be the 
optimal testing dilution for specific antibody 
(1:20 for IgA and 1:40 up to 1:150 dilution for 
IgG) to differentiate between true and false 
positive results. Motrich et al., (2006) also 
recommended diluting the serum and seminal 
plasma before the assay of the C. trachomatis 
IgG and IgA (1/64 and 1/16, for serum, and 
1/16 and 1/8 for seminal plasma, respectively) 
and the use of positive and negative controls 
to detect cut-off levels.  

Several authors agreed that amplification 
techniques (PCR and ligase chain reaction, 
LCR) for C. trachomatis are the preferred test 
method for determination of the chlamydial 
serovar(s) responsible for the infection (Morré 
et al., 2000, Hosseinzadeh et al., 2001 and 
Hosseizadeh et al., 2004). In the present 
study, the incidence of C. trachomatis 
plasmid DNA positive patients was 30.7%. 
This finding is in accordance with others who 
detected C. trachomatis DNA in 39.3% of 
infertile men (Golshani et al., 2007 and 
Anglès d'Auriac et al., 2007).  

In the present study, there was no 
significant difference in semen characteristics 
(volume, motility and concentration) between 
C. trachomatis DNA positive and negative 
patients. These findings are in agreement with 
Hosseinzadeh et al. (2001). who reported that 
no difference was found in the motility 
characteristics between those individuals 
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found to be positive or negative for 
chlamydial DNA and attributed these findings 
to the exposure of spermatozoa to EBs only at 
the time of ejaculation and they may still be 
motile at the time of semen analysis because 
this was completed within 1 hour of 
ejaculation. 

Contrary to our findings, Dwyer & Farley, 
(2000) and Krause & Bohring, (2003) 
detected two significant differences between 
positive and negative chlamydial DNA 
groups. The first was a statistically higher 
mean seminal volume of Chlamydia-positive 
individuals. The second statistical difference 
in the semen characteristics was an increased 
mean number of leukocytes. 

To the best of our knowledge, this is the 
first study evaluating the direct detection of C. 
trachomatis in seminal fluid by 
flowcytometry. In our study, flowcytometric 
analysis of C. trachomatis showed a higher 
percentage of positive patients than ELISA 
and PCR. These findings are supported by 
Álvarez-Barrientos (2000) who reported that 
the direct detection of bacteria other than C. 
trachomatis (Haemophilus salmonella, 

Mycoplasma fermentans, Pseudomonas 

aeruginosa etc.) by flowcytometry is more 
easy and fast and using fluorochrome-labeled 
antibodies to specific antigens render them 
one of the most powerful tools in the 
identification of pathogens. Other advantages 
of using antibodies are that the cells do not 
need to be cultivable and that the method is 
simple and fast. The main disadvantage of this 
method is still the limited availability of 
antibodies directed against particular 
microbes.  

However, some authors reported that 
flowcytometry plays an important role in 
analyzing the major types of chlamydia-host 
cell interactions quantitatively for both 
relative numbers of bacteria interacting with 
cells and the number of cells capable of 
interacting with bacteria. On understanding of 

the mechanisms through which Chlamydia 
may cause male infertility through DNA 
fragmentation with the highest concentration 
of EB used after 24 h of incubation, a 
significantly higher number of sperm had 
membrane phosphorylation externalization, 
suggesting that a great proportion of cells had 
undertaken the pathway towards apoptosis 
(Sharma 

et al., 2004, Cirino et al., 2006 and 
Schnitger et al., 2007). 

In conclusions Detection of C. trachomatis 
antibodies of IgA type by ELISA in seminal 
plasma appears to be as specific as PCR in 
diagnosis of C. trachomatis in seminal fluid. 
High detection rate of C. trachomatis by 
flowcytometry was observed. Concerning the 
effect of C. trachomatis on routine semen 
characteristics, no significant obvious changes 
could be detected. Further studies for the 
assessment of sperm viability and DNA 
integrity are recommended. 
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